The effects of reactive oxygen species on amphibian aging.
To clarify the role of reactive oxygen species (ROS) in the aging process of amphibians, antioxidant enzyme activity and indexes of ROS damage were investigated biochemically using the livers of 3- and 10-year-old Rana nigromaculata frog males and females. Findings revealed no significant difference in survival rate between males and females. Antioxidant enzyme activity displayed an age-related decline. Superoxide dismutase (SOD), catalase, and glutathione peroxidase (GPx) activity in 10-year-old liver decreased 40-80% from 3-year-old liver levels. In contrast, urate oxidase activity in the 10-year-old liver increased more than 200% from 3-year-old liver levels. At the same time levels of ROS damage, including the concentration of inorganic peroxide and thiobarbituric acid reactive substances (TBARS), greatly increased with age. Liver catalase from 10-year-old frogs proved to be more susceptible to aminotriazole and urea, losing approximately 80% of its original activity after 30 min of treatment. It seems likely that liver catalase in older frogs has diverged from liver catalase in younger frogs through oxidative modification. These findings suggest that a decrease in the activity of antioxidant enzymes over time results in increased levels of ROS damage in the livers of older frogs.